Background: Soft-tissue augmentation with injectable fillers is commonly performed in the malar area. A four-point scale, the Medicis Midface Volume Scale, was developed and validated as an objective measure of the severity of midface volume loss. Methods: Using a separate photographic guide, four investigators rated photographs (front and right and left sides, to provide a full view of the face) of 60 untreated subjects in random order during two sessions 2 or more weeks apart. Both sides of the midface were scored separately as follows: 1, fairly full; 2, mild loss of fullness; 3, moderate loss, slight hollowing; and 4, substantial loss, clearly apparent hollowing. 
M
idface augmentation with dermal fillers is commonly performed in clinical settings to restore fullness in the malar area.
1,2 Midface volume loss is associated with facial aging and is caused, in part, by thinning and reduced elasticity of the epidermis, loss of underlying fat and collagen, and decreased bone volume. [3] [4] [5] [6] [7] In addition to agerelated facial anatomical changes, the effects of gravity, loss of fat, muscle contraction, and intrinsic (e.g., sex) and lifestyle (e.g., smoking, photoaging) factors contribute to the dynamic process of midface volume loss and the appearance of rhytides associated with facial aging. 4, 6, 8 With improved understanding of the process of facial aging and growing interest in midface augmentation with the use of dermal fillers, there is a need for validated scales to objectively assess clinical outcomes and to facilitate the selection and optimal use of products for aesthetic facial treatment. Validated scales exist for monitoring the response to aesthetic treatment of diverse facial regions (e.g., crow's feet, horizontal forehead rhytides, glabellar lines, nasolabial fold wrinkles, and marionette lines). 9 -13 However, until recently, 14 there were no validated scales for objectively rating midface volume and measuring the efficacy of midface augmentation. Furthermore, the midface is a topologically complex area, presenting challenges in reproducibly defining the exact area to be assessed and treated. The availability of validated scales is important for establishing objective clinical guidelines to communicate treatment goals and outcomes and permit an objective and standardized evaluation of clinical trial outcomes for aesthetic midface augmentation. A four-point scale, the Medicis Midface Volume Scale, was developed to objectively measure midface volume. This photographic scale is used to grade midface fullness ranging in severity from fairly full midface (grade 1) to substantial loss of fullness in the midface (grade 4). The objective of the study described in this article was to evaluate the four-point Medicis Midface Volume Scale regarding the within-and between-observer agreement (i.e., the ability of each observer to reproduce his or her original score at a subsequent time and the degree to which different observers will independently give the same subject an identical score).
SUBJECTS AND METHODS

Subjects and Selection of Photographs
The validation study included 60 subjects whose photographs were assessed independently by each of four evaluating investigators. The subjects enrolled in this study were selected to reflect ranges related to skin tone, midface fullness, and the range of the scale. For each subject, three photographs were provided to show a full view of the face (i.e., front and right and left sides). Subjects provided written, informed consent to participate in the study and for use of their photographs. No institutional review board approval or waiver was needed because procedures were limited to obtaining photographic images.
Validation Procedure
Each evaluator rated each subject's right and left midface for severity of volume loss or midface contour deficiency using the Medicis Midface Volume Scale (Table 1) The area of the midface scored with the Medicis Midface Volume Scale was lateral to the medial canthus and nose, medial and inferior to the maxillary prominence, and superior to the plane of the nasal alae. Assessments were made on two occasions, at an interval of 2 or more weeks, using the same set of photographs presented to the evaluator in a different order on each occasion based on random assignment; assessments were not discussed between the evaluators. None of the photographs used to exemplify the Medicis Midface Volume Scale were contained in the sets of photographs used to validate the scale. The investigators who developed the Medicis Midface Volume Scale did not participate as evaluators during the validation process, although they did assist with designing the validation protocol. For data quality assurance, the suitability of each evaluating investigator for assessing midface volume loss was confirmed by review of a curriculum vitae (or equivalent) that contained the name, address, place of work, training, and other pertinent information. The evaluating investigators included two board-certified plastic surgeons and two board-certified dermatologists. Each subject photograph was randomly assigned two sequence numbers that were used to define the order in which the subjects were presented for each round of the validation review. Subject photographs containing sequence numbers were compiled into different booklets for each round of review. Validation review booklets did not contain subject identifiers. Each evaluating investigator was provided with review materials that included the four-point Medicis Midface Volume Scale rating scale (including exemplifying photographs; see Figures, Supplemental Digital Content 1 through 4, http://links.lww.com/PRS/A616., http:// links.lww.com/PRS/A617., http://links.lww.com/PRS/ A618., and http://links.lww.com/PRS/A619.), the set of subject photographs to be graded, and case report forms for recording the assessments.
Statistical Analysis
Evaluator ratings of right and left midface volume loss for each subject at each round of evaluation were arranged in a square matrix for assessment of within-observer and between-observer agreement ( Table 2) to assess the reproducibility of scores for the same subject by the same evaluator over time and by different evaluators at the same time. Within-observer agreement between sessions 1 and 2 was assessed based on the overall proportion of the within-observer agreement and was derived from the sum of the number of observations in the main diagonal of the square ma- MMVS, Medicis Midface Volume Scale. *For within-observer agreement, the first Medicis Midface Volume Scale grade was from session 1 and the second Medicis Midface Volume Scale grade was from session 2, both from the same evaluator. Within-observer agreement was assessed for each of the four investigators. For between-observer agreement, the first and second Medicis Midface Volume Scale grades were from different evaluators, both from the same session. Between-observer agreement was assessed for each of the six pairs of investigators. Exact agreement occurred when both ratings of a subject by an evaluator had the same value and therefore fell into one of the cells marked with an X. The percentage exact agreement for a column was calculated by dividing the number of ratings with exact agreement by the total number of ratings. Agreement was assessed separately for the right and left sides of the face.
Plastic and Reconstructive Surgery • December 2012 trix divided by the total number of observations. An overall weighted kappa coefficient and corresponding 95 percent confidence interval stratified by investigator was also used to assess within-observer agreement. 15 Within-observer agreement was also assessed separately for each investigator. Between-observer agreement was assessed for each of the six possible pairs of the four different investigators. The overall proportion of agreement between each pair of investigators was derived from the sum of the number of observations in the main diagonal of the square matrix divided by the total number of observations. A weighted kappa coefficient and corresponding 95 percent confidence interval for each pair of investigators stratified by session was also used to assess betweenobserver agreement. 15 For both the within-and between-observer agreement, weighted kappa coefficients were interpreted as follows: 0 to 0. 
RESULTS
Baseline demographics of subjects in this validation study are summarized in Table 3 . A total of 60 sets of photographs (60 subjects, with three photographs per subject) portraying the midface were used to validate the Medicis Midface Volume Scale. The mean age of the subjects was 45.7 years (range, 23 to 80 years). More than half of the subjects (55 percent) were 35 years of age or older, and the majority were women (72 percent). The majority of subjects (87 percent) were white, and the remainder were Asian (7 percent), Hispanic (5 percent), and black (2 percent).
Within-observer exact agreement in Medicis Midface Volume Scale scores for the assessment of midface volume between rounds 1 and 2 ranged from 76.7 to 95.0 percent for both the right and left sides ( Table 4 ). The overall exact within-evaluator agreement was 87.1 percent for the right side, which was nearly identical to the overall exact agreement for the left side (86.3 percent). Withinobserver weighted kappa coefficients for agreement in Medicis Midface Volume Scale scores between rounds 1 and 2 ranged from 0.813 to 0.954 for the right and left sides ( Table 4 ). The overall within-observer weighted kappa coefficients were 0.918 and 0.911 for the right side and left side of the midface, respectively, indicating almost perfect within-observer agreement between rounds 1 and 2.
The within-observer reliability of Medicis Midface Volume Scale scores in the assessment of midface volume is summarized by race in Table 5 ). The exact agreement between rounds 1 and 2 was comparable for nonwhite and white subjects for both the right (96.9 percent versus 85.6 percent) and left (96.9 percent versus 84.6 percent) sides of the midface for all evaluators. However, the within-observer weighted kappa coefficients were comparable for the white and nonwhite subgroups for both the right and left sides, indicating almost perfect within-observer agreement by race between rounds 1 and 2.
The between-observer reliability of Medicis Midface Volume Scale scores is summarized by race in Table 6 . For the white subgroup, the exact agreement between the six pairs of the four different observers ranged from 73.1 to 89.4 percent for the assessment of right side midface volume and 73.1 to 88.5 percent for the left side. For the nonwhite subgroup, there was greater variation in the exact agreement across the six pairs of observers, with scores ranging from 68.8 to 100 percent for assessment of both the right and left side midface volume. However, the range of weighted kappa values for the white and nonwhite subgroups was comparable for both the right (0.761 to 0.910 versus 0.763 to 1.000, respectively) and left (0.759 to 0.906 versus 0.763 to 1.000, respectively) sides of the midface, indicating substantial to almost perfect between-observer agreement by race in the assessment of midface volume.
DISCUSSION
The results of this study demonstrate the validity of the four-point Medicis Midface Volume Scale for the objective evaluation of midface malar area volume in a cohort of adult subjects. The midface area for scoring was well-defined by the scale photographs and accompanying text descriptions. The reproducibility of the Medicis Midface Volume Scale for the assessment of midface volume was based on the evaluation of 60 sets of Volume 130, Number 6 • Assessment of Midface Volume Loss photographs (60 subjects, with three photographs each) by four trained observers on two separate occasions separated by 2 or more weeks. Validation of some previous scales for the objective grading of other facial areas was based on sessions that were 1 day apart, 10,12 which would not be typical of clinical practice and could introduce recall bias. The 2-week interval between scoring sessions in the present study was established to eliminate recall bias by the evaluators and reflect a typical postprocedural follow-up time. Changing the sequence of photographs between sessions by randomizing their order also likely reduced the chance of recall bias. This study design allowed four separate sets of within-observer comparisons and six sets of between-observer comparisons. The results demonstrate high intraobserver and interobserver agreement based on exact agreement percentages and confirmed using the weighted kappa statistic.
The overall within-observer weighted kappa coefficient value stratified by evaluator was 0.918 and 0.911 for the right and left sides, indicating almost perfect agreement within the four evaluators in their ability to produce identical Medicis Midface Volume Scale scores for the same subject at temporally discrete rounds of evaluation. Moreover, the overall exact agreement within evaluators between round 1 and round 2 of the study was consistent for both the right and left sides (87.1 percent and 86.3 percent, respectively). In addition, the range of variation in the weighted kappa coefficients for between-observer agreement was consistent between the right and left sides (0.759 to 0.893 versus 0.758 to 0.888), indicating substantial to almost perfect agreement between evaluators in the application of the Medicis Midface Volume Scale to each side of the midface.
Importantly, this scale produces reliable results whether used by different individuals or by the same individual on separate occasions. Consequently, the Medicis Midface Volume Scale has potential research value for assessing outcomes in clinical trials. The Medicis Midface Volume Scale also has potential clinical value for comparing the severity of volume loss and degree of improvement between patients, or comparing successive treatments or duration of effect within one patient. Subgroup analysis by race showed similar ranges of weighted kappa values across the four evaluators (representing six pairs of between-observer comparisons), suggesting that the Medicis Midface Volume Scale is valid for evaluating midface volume loss and/or contour deficiency in white and nonwhite subjects. The consistently high degree of intraobserver and interobserver agreement achieved in the present study using photographs, which contain only static, two-dimensional information, suggests that the Medicis Midface Volume Scale would also be reliable for grading patients in person, when inspection of movements and features in three dimensions is possible.
Recently, validation results have been published for a set of five-point scales that assess full- Plastic and Reconstructive Surgery • December 2012 ness in three areas of the midface-the infraorbital hollows, the upper cheeks, and the lower cheeks. 14 The scale most similar to the Medicis Midface Volume Scale is the one that assesses upper cheek fullness, which includes the suborbicularis oculi fat, tear trough, and zygomaticomalar area. The reliability of an original version of this scale with only frontal views was found to be inadequate; however, an updated version with additional viewing angles for each grade had acceptable intraobserver and interobserver agreement. The intersession interval was less than or equal to 4 weeks for the original (unsatisfactory) validation study and more than 1 week for the updated (successful) validation effort. Although these periods were potentially shorter than the 2-week minimum interval between Medicis Midface Volume Scale validation sessions, statistical analysis detected no evidence of recall bias during validation of the upper cheek fullness scale. 14 The upper cheek fullness scale also was not designed to assess left and right slides of the midface separately, which could mask the presence of asymmetry and be a drawback if the instrument is used to discuss treatment goals. However, probably the greatest difference of the upper cheek fullness scale from the Medicis Midface Volume Scale is that scale images were produced by superimposing multiple patient photographs with varying degrees of fullness. This computerized method may emphasize the aesthetic deficiency of interest in isolation from other, concurrent aging-related processes in adjacent areas, possibly presenting images that do not authentically reflect the complex facial changes that arise in actual patients.
Several limitations of the Medicis Midface Volume Scale validation study should be noted. The absolute number of nonwhite subjects was small (eight nonwhite subjects); further study would be necessary to fully understand Medicis Midface Volume Scale reliability in a more racially balanced population. A larger number of evaluators, as well as inclusion of less-experienced clinicians, might have resulted in somewhat different findings for reproducibility of the scores.
Subjects in this validation study did not undergo augmentation of the midface. Therefore, additional research would be needed to confirm the applicability of the Medicis Midface Volume Scale to assessing clinical outcomes after midface volume augmentation. Although midface volume loss has been treated with hyaluronic acid, calcium hydroxylapatite, and poly-L-lactic acid, few highquality studies have been conducted. 2 As a result, it is difficult to compare the effectiveness of dif- 
CONCLUSIONS
Based on the interpretation of weighted kappa coefficients, the high degree of intraobserver and interobserver agreement achieved using the fourpoint Medicis Midface Volume Scale supports the suitability of this instrument for use in clinical trials to objectively grade midface volume. The high degree of intraobserver and interobserver agreement suggests that the Medicis Midface Volume Scale scale could be used by different evaluators on different occasions and by the same evaluator on different occasions to reliably assess midface volume or the change in volume posttreatment. The Medicis Midface Volume Scale may also be a suitable tool that clinicians can use to communicate effectively with their patients about midface treatment. 
PATIENT CONSENT
Patients provided written consent for the use of their images.
